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DISPLAY APPARATUS AND METHOD FOR
CONTROLLING THE SAME

PRIORITY

This application claims priority under 35 U.S.C. §119(a)
from Korean Patent Application No. 10-2013-0072526, filed
on Jun. 24, 2013, in the Korean Intellectual Property Office,
the disclosure of which is incorporated herein by reference.

BACKGROUND

1. Field

Exemplary embodiments relate to a display apparatus and
a method for controlling the same, and more particularly to a
display apparatus and a method for controlling the same,
which can zoom in and zoom out of content.

2. Description of the Related Art

In order to enlarge or reduce content that is displayed on a
touch screen of a display device, a user may put two fingers on
the touch screen on which the content is displayed and enlarge
or reduce the corresponding content using the two fingers.

However, in such a method for enlarging or reducing con-
tent, a user is required to touch the touch screen with two
fingers. Thus, the method can be implemented only on a touch
screen with multi-touch detection capability, but cannot be
performed on a touch screen without multi-touch detection
capability.

In addition, the method described above causes hand
marks, such as fingerprints, to remain on the touch screen, and
foreign substances to stick to the touch screen since the user
must put his/her fingers directly on the touch screen. Due to
this, the touch sensing function of the touch screen for sensing
the user’s touch may deteriorate.

Further, in the case of controlling the touch screen using a
touch pen, various functions of the display device can be
controlled through the touch pen, but controlling the enlarge-
ment and reduction of the content through the touch pen is not
possible using the above described method.

SUMMARY

Exemplary embodiments address at least the above needs
and may provide at least the advantages described below.
According to an aspect of an exemplary embodiment, it pos-
sible to perform a zoom in/out function intuitively and
dynamically through a touch screen.

According to one aspect of an exemplary embodiment, a
method for controlling a display apparatus includes sensing a
first touch input on a display screen; determining a first pat-
tern based on the sensed first touch input; if a touch input is
sensed in a predetermined threshold time after the first pattern
is determined, determining a second pattern based on a sec-
ond touch if the second touch input is sensed in a predeter-
mined threshold time after the first pattern is determined;
performing a zoom in or a zoom out of content that is dis-
played on the display screen based on the first and second
patterns; and displaying the content that is zoomed in or
zoomed out according to the performing.

The performing of zoom in or zoom out may include com-
paring a size of the first pattern and a size of the second pattern
with each other based on a number of points constituting the
first pattern and a number of points constituting the second
pattern, and performing the zoom in or the zoom out of the
content that is displayed on the display screen in accordance
with a result of the comparison.
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The performing of zoom in or zoom out may include per-
forming the zoom in of the content that is displayed on the
display screen if the size of the second pattern is larger than
the size of the first pattern; and performing the zoom out of the
content that is displayed on the display screen if the size of the
second pattern is smaller than the size of the first pattern.

The performing of zoom in or zoom out may include per-
forming the zoom in or zoom out of the content in stages in
accordance with a ratio of the number of points constituting
the first pattern to the number of points constituting the sec-
ond pattern.

The performing of the zoom in or the zoom out comprises
moving a content area that belongs to the first pattern to a
center area of the display screen if the zoom in of the content
is performed.

The method according to an exemplary embodiment may
further include determining whether a third touch input
related to a third pattern that is in a form of a straight line is
consecutively sensed after the second touch input is per-
formed, wherein the performing of the zoom in or the zoom
out includes differently performing the zoom in or the zoom
out of the content that is displayed on the display screen based
on a direction of the third pattern.

The performing of zoom in or zoom out may include per-
forming the zoom in of the content that is displayed on the
display screen if the direction of the third pattern is directed to
an outside direction of the second pattern and performing the
zoom out of the content that is displayed on the display screen
if the direction of the third pattern is directed to an inside
direction of the second pattern.

The performing of zoom in or zoom out may include if the
zoom in of the content is performed in accordance with the
direction of the third pattern, moving a content area that
belongs to the first pattern to a direction that corresponds to
the direction of the third pattern.

The first and second patterns may be patterns in a figure
shape, and the method may further include determining
whether the first and second patterns are patterns in the same
figure shape.

According to an aspect of another exemplary embodiment,
a display apparatus includes a display configured to display
content; a sensor configured to sense a touch input on a
display screen; and a controller configured to determine a first
pattern based on a first sensed touch input, to determine a
second pattern based on a second touch input if the second
touch input is sensed in a predetermined threshold time after
the first pattern is determined, to control the display to per-
form a zoom in or a zoom out of the content based on the first
and second patterns, and to display the content that is zoomed
in or zoomed out based on the first and second patterns.

The controller may compare a size of the first pattern and a
size of the second pattern with each other based on a number
of points constituting the first pattern and a number of points
constituting the second pattern, and perform the zoom in or
the zoom out of the content that is displayed on the display
screen in accordance with a result of the comparison.

The controller may perform the zoom in of the content that
is displayed on the display screen if the size of the second
pattern is larger than the size of the first pattern, and perform
the zoom out of the content that is displayed on the display
screen if the size of the second pattern is smaller than the size
of' the first pattern.

The controller may perform the zoom in or zoom out of the
content in stages in accordance with a ratio of the number of
points constituting the first pattern to the number of points
constituting the second pattern.
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The controller may move a content area that belongs to the
first pattern to a center area of the display screen if the zoom
in of the content is performed.

The controller may differently perform the zoom in or the
zoom out of the content that is displayed on the display screen
based on a direction of a third pattern if a third touch input
related to the third pattern that is in a form of a straight line is
consecutively sensed after the second touch input is per-
formed.

The controller may perform the zoom in of the content that
is displayed on the display screen if the direction of the third
pattern is directed to an outside direction of the second pat-
tern, and perform the zoom out of the content that is displayed
on the display screen if the direction of the third pattern is
directed to an inside direction of the second pattern.

The controller may move a content area that belongs to the
first pattern to a direction that corresponds to the direction of
the third pattern if the zoom in of the content is performed in
accordance with the direction of the third pattern.

The first and second patterns may be patterns in a figure
shape, and the controller may determine whether to perform
the zoom in or the zoom out based on whether the first and
second patterns are patterns in the same figure shape.

As described above, according to various exemplary
embodiments the display apparatus performs the zoom in and
the zoom out using not only the user’s finger but also the touch
pen, and thus various intuitive Uls can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of
exemplary embodiment will be more apparent from the fol-
lowing detailed description when taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a block diagram of a display apparatus according
to an exemplary embodiment;

FIG. 2 is an exemplary view of a display apparatus that
receives a touch input for zooming in or zooming out accord-
ing to an exemplary embodiment;

FIG. 3 is an exemplary view of a display apparatus that
performs a zoom in according to an exemplary embodiment;

FIG. 4 is an exemplary view of a display apparatus that
performs a zoom out according to an exemplary embodiment;

FIG. 5 is an exemplary view of a display apparatus that
performs a zoom in based on first to third patterns according
to an exemplary embodiment;

FIG. 6 is an exemplary view of a display apparatus that
moves content zoomed in based on first to third patterns
according to an exemplary embodiment;

FIG. 7 is an exemplary view of a display apparatus that
performs a zoom out based on first to third patterns according
to an exemplary embodiment; and

FIG. 8 is a flowchart of a method for controlling a display
apparatus according to an exemplary embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS
OF EXEMPLARY EMBODIMENTS

Hereinafter, exemplary embodiments are described in
detail with reference to the accompanying drawings.

FIG. 1 is a block diagram of a display apparatus according
to an exemplary embodiment.

Asillustrated in FIG. 1, adisplay apparatus 100 includes an
inputter 110, a sensor 120, a controller 130, a display 140, and
a storage 150.

The inputter 110 is an input means for receiving and trans-
ferring various user commands to the controller 130, and may
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be implemented by an input panel. Here, the input panel may
include a touch pad, a key pad having various kinds of func-
tion keys, numeral keys, special keys, and character keys, or
a touch screen. The sensor 120 senses a touch input on a
display screen through the inputter 110.

The controller 130 determines a first pattern based on a
touch input sensed through the sensor 120. Thereafter, the
controller 130 determines whether a touch input is sensed in
apredetermined threshold time through the sensor 120. Ifthe
touch input is sensed in the predetermined threshold time
after the first pattern is determined as the result of the deter-
mination, the controller 130 determines a second pattern
based on the sensed touch input. Thereafter, the controller
130 performs a zoom in or a zoom out of content that is
displayed on the display screen based on the predetermined
first and second patterns.

Accordingly, the display 140 can display the content
zoomed in or zoomed out on the screen. The display 140,
which displays the content zoomed in or zoomed out as
described above, may be implemented by a liquid crystal
display (LCD), an organic light emitting display (OLED), or
a plasma display panel (PDP). Further, the display 140 may
be implemented in the form of a touch screen that forms a
mutual layer structure with a touch pad, and such a touch
screen may be configured to detect a touch input position, a
touch input area, and even a touch input pressure.

On the other hand, the controller 130, which performed
zoom in or zoom out of the content that is displayed on the
display screen based on the first and second patterns as
described above, may perform the zoom in or zoom out of the
corresponding content through comparison of the sizes of the
first and second patterns with each other.

In one exemplary embodiment, the controller 130 may
compare the sizes of the first pattern and the second pattern
with each other based on the number of points constituting the
first pattern and the number of points constituting the second
pattern. Here, the first and second patterns may be in a figure
shape, such as a circle, a rectangle, or a triangle, and the
respective points that constitute the first and second patterns
in the figure shape may be coordinate values of areas on
which the touch input is consecutively performed in relation
to the first and second patterns. If the size of the second
pattern is larger than the size of the first pattern as the result of
the comparison, the controller performs the zoom in of the
content that is displayed on the display screen, and if the size
of the second pattern is smaller than the size of the first
pattern, the controller performs the zoom out of the content
that is displayed on the display screen. That is, if the number
of points constituting the second pattern is larger than the
number of points constituting the first pattern, the controller
130 determines that the second pattern is larger than the first
pattern, and performs a zoom in of the content that is dis-
played on the display screen. By contrast, if the number of
points constituting the second pattern is smaller than the
number of points constituting the first pattern, the controller
130 determines that the second pattern is smaller than the first
pattern, and performs a zoom out of the content that is dis-
played on the display screen.

In another exemplary embodiment, if the first and second
patterns are patterns in the circular shape, the controller 130
may compare the sizes of the first and second patterns through
comparison of the diameters of the first and second patterns in
the circular shape.

Specifically, if the first pattern is determined to be entered,
the controller 130 acquires a coordinate value of a point that
corresponds to the point onto which an initial touch is input
among the respective points constituting the first pattern
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(hereinafter referred to as a “first coordinate value™). There-
after, the controller 130 acquires a coordinate value of a point
that corresponds to the farthest point based on the first coor-
dinate value (hereinafter referred to as a “second coordinate
value”). As described above, if the first and second coordinate
values for the first pattern are acquired, the controller 130 may
acquire the diameter of the first pattern based on the first and
second coordinate values. Further, the controller 130 may
acquire the diameter of the second pattern using the same
method. If the diameters of the first and second patterns are
acquired, the controller 130 compares the diameters of the
first and second patterns with each other. If the diameter of the
second pattern is larger than the diameter of the first pattern as
the result of the comparison, the controller 130 performs a
zoom in of the content that is displayed on the display screen.
By contrast, if the diameter of the second pattern is smaller
than the diameter of the first pattern, the controller 130 per-
forms a zoom out of the content that is displayed on the
display screen.

In another exemplary embodiment, if the first pattern is
determined to be entered, the controller 130 may provide
guide information for performing the zoom in or zoom out.
Specifically, if the first pattern is determined to be entered, the
display 140 displays the first pattern that is determined based
on the user’s touch input. Thereafter, the display 140 displays
guide patterns on an outside and an inside of the first pattern
that is displayed on the display screen in accordance with a
guide information providing command of the controller 130.
Ifatouch input is sensed in a predetermined threshold time in
a state where the guide pattern is displayed, the controller 130
determines the second pattern based on the sensed touch
input. Thereafter, the controller 130 determines whether the
second pattern is positioned on an area that is related to one of
the outside and inside guide patterns. If it is determined that
the second pattern is positioned on the area which is related to
the guide pattern that is displayed on the outside of the first
pattern as the result of the determination, the controller 130
may perform the zoom in of the content that is displayed on
the display screen. On the other hand, if it is determined that
the second pattern is positioned on the area which is related to
the guide pattern that is displayed on the inside of the first
pattern, the controller 130 may perform the zoom out of the
content that is displayed on the display screen.

On the other hand, according to an exemplary embodiment,
the controller 130 may perform the zoom in or zoom out of the
content that is displayed on the display screen in stages in
accordance with a ratio of the number of points constituting
the first pattern to the number of points constituting the sec-
ond pattern. If the zoom in or zoom out of the content that is
displayed on the display screen is performed in stages in
accordance with the ratio of the numbers of points constitut-
ing the first and second patterns, respectively, the first and
second patterns may be in a figure shape, such as a circle, a
rectangle, or a triangle.

Specifically, the storage 150 may store set values for per-
forming the zoom in or zoom out in stages in accordance with
the ratio of the numbers of points constituting the first and
second patterns, respectively. For example, if the ratio of the
numbers of points constituting the first and second patterns is
in the range of 1:1 to 1:1.4, the storage 150 may store the set
values for performing the zoom in at a first stage, while if the
ratio of the numbers of points is in the range of 1:1.4 to 1:1.9,
the storage 150 may store the set values for performing the
zoom in at a second stage. If the ratio of the numbers of points
is higher than 1:2, the storage 150 may store the set values for
performing the zoom in at a third stage. Further, if the ratio of
the numbers of points constituting the first and second pat-
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ternsis in the range 0f 1:0.7to 1:0.9, the storage 150 may store
the set values for performing the zoom out at the first stage,
while if the ratio of the numbers of points is in the range of
1:0.5 to 1:0.6, the storage 150 may store the set values for
performing the zoom out at the second stage. Ifthe ratio of the
numbers of points is lower than 1:0.4, the storage 150 may
store the set values for performing the zoom out at the third
stage.

Accordingly, if the ratio of the zoom in/out is determined
based on the numbers of points constituting the first and
second patterns, the controller 130 acquires the set values for
performing the zoom in or zoom out from the storage 150 in
accordance with the determined ratio. Thereafter, the control-
ler 130 may perform the zoom in or zoom out of the content
that is displayed on the display screen in stages based on the
acquired set values.

However, the present disclosure is not limited thereto. As in
the above-described exemplary embodiment, if the first and
second patterns are patterns in the circular shape, the control-
ler 130 may determine the ratio from the respective diameters
pre-acquired from the first and second patterns, and perform
the zoom in or zoom out of the content that is displayed on the
display screen in stages based on the set values related to the
determined ratio.

On the other hand, according to an exemplary embodiment,
when performing the zoom in of the content that is displayed
on the display screen, the controller 130 may control the
display 140 to move a content area that belongs to the first
pattern to a center area of the display screen to display the
content area.

For example, if it is sensed that the touch input for the first
pattern having a size that is smaller than the size of the second
pattern is performed at an upper left end of the display screen,
the controller 130 performs the zoom in of the displayed
content. At this time, the controller 130 controls the display
140 to display the content area, which is displayed at the
upper left end of the display screen before the zoom in is
performed, in the center area of the display screen. Accord-
ingly, the display 140 moves and displays the content zoomed
in, and thus the content area, which is displayed at the upper
left end of the display screen before the zoom in is performed,
may be displayed in the center of the screen.

On the other hand, the controller 130 may compare the
sizes of the first pattern and the second pattern, and if the
second pattern is determined before the zoom in or zoom out
of'the corresponding content is performed, the controller 130
may determine whether the first and second patterns are pat-
terns in the same figure shape. For example, if the first pattern
is determined as a pattern of a circular shape and the second
pattern is determined as a pattern of a rectangular shape, the
controller 130 determines that the first and second patterns
are not the patterns having the same figure shape. Accord-
ingly, the controller 130 does not perform the zoom in or
zoom out of the content that is displayed on the display screen
based on the first and second patterns. On the other hand, if it
is determined that the first and second patterns are the patterns
having the same figure shape, the controller 130 may compare
the sizes of the first and second patterns with each other based
on the above-described embodiment, and perform the zoom
in or zoom out of the content that is displayed on the display
screen based on the result of the comparison.

However, the present disclosure is not limited thereto, and
the controller 130 may perform the zoom in or zoom out of the
content that is displayed on the display screen based on the
pre-stored pattern information. For this, the storage 130 may
store pattern information of a figure shape for performing an
operation related to the zoom in/out. In this case, if the first
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and second patterns are determined, the controller 130 deter-
mines whether the first and second patterns are suitable for the
pre-stored pattern information of the figure shape for per-
forming the operation related to the zoom in/out. If the first
and second patterns are suitable for the pre-stored pattern
information as the result of the determination, the controller
130 compares the sizes of the first and second patterns with
each other based on the above-described embodiment, and
performs the zoom in or zoom out of the content that is
displayed on the display screen based on the result of the
comparison. If the first and second patterns are not suitable
for the pre-stored pattern information, the controller 130 does
not perform the zoom in or zoom out of the corresponding
content.

Hereinafter, referring to FIGS. 2 to 4, the operation of
performing zoom in or zoom out of the content that is dis-
played on the screen based on the first and second patterns
will be described in detail.

FIG. 2 is an exemplary view of a display apparatus that
receives an input of a touch for zoom in or zoom out according
to an exemplary embodiment.

Asillustrate in FIG. 2, an image 10 may be displayed onthe
screen of the display apparatus 100. In a state where such an
image 10 is displayed, a user may consecutively perform a
touch having a circular shape pattern using his/her finger or a
touch pen. That is, the user may perform a touch that indicates
the first pattern 210 of a circular shape, and then perform a
touch that indicates the second pattern 220 of a circular shape
within a predetermined threshold time. At this time, in per-
forming the touch that indicates the first and second patterns
210 and 220, the user may select a touch movement direction
as a left or right movement direction.

If'the second pattern 220 is determined according to user’s
another touch input within the predetermined threshold time
after the first pattern 210 is determined according to the user’s
touch input, the display apparatus 100 determines whether the
first pattern 210 and the second pattern 220 are the patterns
having the same figure shape. As illustrated, if it is determined
that the first pattern 210 and the second pattern 220 are the
patterns of the circular shape, the display apparatus 100 may
perform the zoom in or zoom out of the image 10 based on the
first and second patterns 210 and 220.

Hereinafter, the operation of performing the zoom in or
zoom out based on the first and second patterns predeter-
mined in the display apparatus 100 will be described in detail.

FIG. 3 is an exemplary view of a display apparatus that
performs a zoom in according to an exemplary embodiment,
and FIG. 4 is an exemplary view of a display apparatus that
performs a zoom out according to an exemplary embodiment.

If'the first and second patterns 210 and 220 are determined,
the display apparatus 100 may compare the sizes of the first
pattern 210 and the second pattern 220 with each other, and
perform the zoom in or zoom out of the image 10 that is
displayed on the screen according to the result of the com-
parison. Specifically, as illustrated in FIG. 3, the first pattern
210 that is formed according to the user’s touch input may be
positioned in an inner area of the second pattern 220 formed
according to the user’s touch input. In this case, the display
apparatus 100 determines that the size of the second pattern
220 is larger than the size of the first pattern 210, and performs
a zoom in of the image 10 that is displayed on the display
screen. Accordingly, the image 10 that is displayed on the
screen of the display apparatus 100 may be enlarged from the
size as illustrated in FIG. 2 to the size as illustrated in FIG. 3
and the enlarged image 10 may be displayed.

On the other hand, as illustrated in FIG. 4, the first pattern
210 that is formed according to the user’s touch input may be
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positioned in an outer area of the second pattern 220 formed
according to the user’s touch input. In this case, the display
apparatus 100 determines that the size of the second pattern
220 is smaller than the size of the first pattern 210, and
performs a zoom out of the image 10 that is displayed on the
display screen. Accordingly, the image 10 that is displayed on
the screen of the display apparatus 100 may be reduced from
the size as illustrated in FIG. 2 to the size as illustrated in FIG.
4 and the reduced image 10 may be displayed.

Ifthe zoom out is performed in a state where the image 10
displayed on the screen of the display apparatus 100 is
enlarged to the size as illustrated in FIG. 3, the image 10 that
is displayed on the screen of the display apparatus 100 returns
to the initially set size as illustrated in FIG. 2, and is displayed
with the initially set size.

On the other hand, according to an exemplary embodiment,
ifatouchinputrelated to a third pattern in a straight line shape
is consecutively performed after the touch input for the sec-
ond pattern is performed, the controller 130 may differently
perform the zoom in or zoom out of the content that is dis-
played on the display screen based on the direction of the third
pattern.

Specifically, the sensor 120 determines whether the touch
input related to the third pattern in the straight line shape is
consecutively sensed after the touch input for the second
pattern is performed. Here, it is preferable that the third pat-
tern may be not only a pattern in the straight line shape but
also a pattern in a curve shape. If it is determined that the
touch related to the third pattern is consecutively sensed after
the touch input for the second pattern is performed, the con-
troller 130 may differently perform the zoom in or zoom out
of'the content that is displayed on the display screen based on
the direction of the third pattern.

Specifically, if the direction of the third pattern is directed
to an outside direction of the second pattern, the controller
130 performs the zoom in of the content that is displayed on
the display screen. On the other hand, if the direction of the
third pattern is directed to an inside direction of the second
pattern, the controller 130 performs the zoom out of the
content that is displayed on the display screen.

On the other hand, according to an exemplary embodiment,
the controller 130 may move a content area that belongs to the
first pattern to a direction that corresponds to the direction of
the third pattern if the zoom in of the content that is displayed
on the display screen is performed in accordance with the
direction of the third pattern.

Hereinafter, referring to FIGS. 5 to 7, the operation of
performing the zoom in or zoom out of the content that is
displayed on the screen based on the first to third patterns will
be described in detail.

FIG. 5 is an exemplary view of a display apparatus that
performs a zoom in based on the first to third patterns accord-
ing to an exemplary embodiment, FIG. 6 is an exemplary
view of a display apparatus that moves content zoomed in
based on the direction of the third pattern according to an
exemplary embodiment, and FIG. 7 is an exemplary view of
adisplay apparatus that performs a zoom out based on the first
to third patterns according to an exemplary embodiment.

As described above with reference to FIG. 2, an image 10
may be displayed on the screen of the display apparatus 100.
In a state where such an image 10 is displayed, a user may
consecutively perform a touch having a circular shape pattern
using his/her finger or a touch pen. That is, the user may
perform a touch that indicates the first pattern 210 of a circular
shape, and then perform a touch that indicates the second
pattern 220 of a circular shape within a predetermined thresh-
old time. At this time, in performing the touch that indicates
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the first and second patterns 210 and 220, the user may select
atouch movement direction as a left or right movement direc-
tion. On the other hand, as illustrated in FIG. 5, the user may
perform the touch for the second pattern 220, and then may
consecutively perform the touch that indicates the third pat-
tern 230 in the straight line shape in the outside direction of
the second pattern 220.

Ifit is determined that the direction of the third pattern 230
is directed to the outside direction of the second pattern 220,
the display apparatus 100 performs zoom in of the image 10
that is displayed on the display screen. Accordingly, the
image 10 that is displayed on the screen of the display appa-
ratus 100 may be enlarged from the size as illustrated in FI1G.
2 to the size as illustrated in FIG. 3 and the enlarged image 10
may be displayed. On the other hand, the display apparatus
100 may enlarge the size of the image 10 that is displayed on
the screen in stages according to the length of the third pattern
230.

On the other hand, the display apparatus 100 may move and
display the enlarged image 10 according to a zoom in com-
mand.

As illustrated in FIG. 6, if the direction of the third pattern
230 in the straight line shape formed along the consecutive
touch input is directed to the 5 o’clock direction after the
touch input for the second pattern 220 is performed, the
display apparatus 100 moves the enlarged image 10 as shown
in FIG. 5 to the lower right end of the screen according to the
direction of the third pattern 230. Accordingly, the enlarged
image 10 that is displayed on the screen of the display appa-
ratus 100 may move to the lower right end to be displayed. At
this time, the display apparatus 100 may move the enlarged
image 10 in stages according to the length of the third pattern
230.

On the other hand, as illustrate in FIG. 7, the direction of
the third pattern 230 may be directed to the inside direction of
the second pattern 220. In this case, the display apparatus 100
performs the zoom out ofthe image 10 that is displayed on the
display screen. Accordingly, the image 10 that is displayed on
the screen of the display apparatus 100 may be reduced from
the size as illustrated in FIG. 2 to the size as illustrated in FIG.
7 and the reduced image 10 may be displayed. At this time, the
display apparatus 100 may reduce the size of the image 10 in
stages according to the length of the third pattern 230.

Up to now, the operation of performing zoom in or zoom
out according to the user’s touch input in the display appara-
tus 100 according to exemplary embodiments has been
described in detail. Hereinafter, a method for controlling the
zoom in or zoom out according to the user’s touch input in the
display apparatus 100 according to an exemplary embodi-
ment will be described in detail.

FIG. 8 is a flow chart of a method for controlling a display
apparatus according to an exemplary embodiment.

As illustrated in FIG. 8, the display apparatus 100 senses a
touch input on the display screen (Operation S810). If the
touch input is sensed, the display apparatus 100 determines
the first pattern based on the sensed touch input (Operation
S820). Thereafter, the display apparatus 100 determines
whether a touch input is sensed within a predetermined
threshold time (Operation S830). If the user’s touch input is
sensed within the predetermined threshold time after the first
pattern is determined as the result of the determination, the
display apparatus 100 determines the second pattern based on
the touch input sensed within the predetermined threshold
time (Operation S840). Thereafter, the display apparatus 100
determines whether a touch input related to the third pattern in
the straight line shape is consecutively sensed after the touch
input for the second pattern is performed (Operation S850). If
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it is determined that the touch input related to the third pattern
is not consecutively sensed as the result of the determination,
the display apparatus 100 performs zoom in or zoom out of
the content that is displayed on the display screen based on the
predetermined first and second patterns (Operation S860).
Thereafter, the display apparatus 100 displays the content
zoomed in or zoomed out (Operation S870).

Specifically, if the first pattern and the second pattern are
determined, the display apparatus 100 determines whether
the first and second patterns are patterns in the same figure
shape. If the first and second patterns are patterns in difterent
figure shapes as the result of the determination, the display
apparatus 100 does not perform the zoom in or zoom out of
the content that is displayed on the display screen. On the
other hand, if it is determined that the first and second patterns
are the patterns having the same figure shape, the display
apparatus 100 may compare the sizes of the first and second
patterns with each other based on the number of points con-
stituting the first pattern and the number of points constituting
the second pattern. Thereafter, the display apparatus 100 per-
forms the zoom in or zoom out of the content that is displayed
on the display screen according to the result of comparison of
the sizes of the first and second patterns.

According to an exemplary embodiment, if the size of the
second pattern is larger than the size of the first pattern, the
display apparatus 100 performs zoom in of the content that is
displayed on the display screen. On the other hand, if the size
of the second pattern is smaller than the size of the first
pattern, the display apparatus 100 performs zoom out of the
content that is displayed on the display screen.

On the other hand, according to an exemplary embodiment,
the display apparatus 100 may perform the zoom in or zoom
out of the content in stages according to the ratio of the
number of points constituting the first pattern to the number of
points constituting the second pattern.

On the other hand, according to an exemplary embodiment,
when performing the zoom in of the content, the display
apparatus 100 may move the content area that belongs to the
first pattern to the center area of the display screen. For
example, ifit is sensed that the touch input for the first pattern
having a size that is smaller than the size of the second pattern
is performed at an upper left end of the display screen, the
display apparatus 100 moves the content area that is displayed
at the upper left end of the display screen before the zoom in
to the center area of the display screen to display the content
area on the center area of the display screen. Accordingly, the
content area, which is displayed at the upper left end of the
display screen before the zoom in, is moved to the center area
of the display screen to be displayed thereon.

On the other hand, if it is determined that the touch input
related to the third pattern in the straight line shape is con-
secutively sensed after the touch input for the second pattern
is performed, the display apparatus 100 performs zoom in or
zoom out of the content that is displayed on the display screen
based on the direction of the third pattern.

Specifically, if the third pattern direction is directed to the
outside direction of the second pattern, the display apparatus
100 performs the zoom in of the content that is displayed on
the display screen. At this time, the display apparatus 100 may
move the content area that belongs to the first pattern to a
direction that corresponds to the direction of the third pattern
when the zoom in of the content is performed along the
direction of the third pattern. On the other hand, if the direc-
tion of the third pattern is directed to the inside direction of the
second pattern, the zoom out of the content that is displayed
on the display screen is performed. As described above, the
display apparatus 100 according to an exemplary embodi-
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ment may enlarge or reduce the size of the content that is
displayed on the display screen through performing of zoom
in or zoom out in accordance with the direction of the third
pattern that is determined according to the consecutive touch
input after the touch input for the second pattern is performed.

While the exemplary embodiments have been shown and
described with reference to the drawings, it will be under-
stood by those skilled in the art that various changes in form
and detail may be made therein without departing from the
spirit and scope of the inventive concept, as defined by the
appended claims.

What is claimed is:

1. A method for controlling a display apparatus, compris-
ing:

sensing a first touch input on a display screen;

determining a first pattern based on the sensed first touch

input;
determining a second pattern based on a second touch if the
second touch input is sensed in a predetermined thresh-
old time after the first pattern is determined;

performing a zoom in or a zoom out of content that is
displayed on the display screen based on the first and
second patterns; and

displaying the content that is zoomed in or zoomed out

according to the performing.

2. The method for controlling a display apparatus as
claimed in claim 1, wherein the performing of the zoom in or
the zoom out comprises:

comparing a size of the first pattern and a size of the second

pattern with each other based on a number of points
constituting the first pattern and a number of points
constituting the second pattern; and

performing the zoom in or the zoom out of the content that

is displayed on the display screen in accordance with a
result of the comparison.

3. The method for controlling a display apparatus as
claimed in claim 2, wherein the performing of the zoom in or
the zoom out further comprises:

performing the zoom in of the content that is displayed on

the display screen if the size of the second pattern is
larger than the size of the first pattern; and

performing the zoom out of the content that is displayed on

the display screen if the size of the second pattern is
smaller than the size of the first pattern.

4. The method for controlling a display apparatus as
claimed in claim 3, wherein the performing of the zoom in or
the zoom out comprises performing the zoom in or the zoom
out of the content in stages in accordance with a ratio of the
number of points constituting the first pattern to the number of
points constituting the second pattern.

5. The method for controlling a display apparatus as
claimed in claim 2, wherein the performing of the zoom in or
the zoom out comprises moving a content area that belongs to
the first pattern to a center area of the display screen if the
zoom in of the content is performed.

6. The method for controlling a display apparatus as
claimed in claim 1, further comprising determining whether a
third touch input related to a third pattern that is in a form of
a straight line is consecutively sensed after the second touch
input is performed,

wherein the performing of the zoom in or the zoom out

includes differently performing the zoom in or the zoom
out of the content that is displayed on the display screen
based on a direction of the third pattern.

7. The method for controlling a display apparatus as
claimed in claim 6, wherein the performing of the zoom in or
the zoom out comprises:
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performing the zoom in of the content that is displayed on
the display screen if the direction of the third pattern is
directed to an outside direction of the second pattern and

performing the zoom out of the content that is displayed on
the display screen if the direction of the third pattern is
directed to an inside direction of the second pattern.

8. The method for controlling a display apparatus as
claimed in claim 7, wherein the performing of the zoom in or
the zoom out comprises if the zoom in of the content is
performed in accordance with the direction of the third pat-
tern, moving a content area that belongs to the first pattern to
a direction that corresponds to the direction of the third pat-
tern.

9. The method for controlling a display apparatus as
claimed in claim 1, wherein the first and second patterns
comprise a figure shape, and

the method further comprises determining whether the first

and second patterns are patterns in the same figure
shape.

10. A display apparatus comprising:

a display configured to display content;

a sensor configured to sense touch input on a display

screen; and

a controller configured to determine a first pattern based on

a first sensed touch input, to determine a second pattern
based on a second touch input if the second touch input
is sensed in a predetermined threshold time after the first
pattern is determined, to control the display to perform a
zoom in or a zoom out of the content based on the first
and second patterns, and to display the content that is
zoomed in or zoomed out based on the first and second
patterns.

11. The display apparatus as claimed in claim 10, wherein
the controller compares a size of the first pattern and a size of
the second pattern with each other based on a number of
points constituting the first pattern and a number of points
constituting the second pattern, and performs the zoom in or
the zoom out of the content that is displayed on the display
screen in accordance with a result of the comparison.

12. The display apparatus as claimed in claim 11, wherein
the controller performs the zoom in of the content that is
displayed on the display screen if the size of the second
pattern is larger than the size of the first pattern, and performs
the zoom out of the content that is displayed on the display
screen if the size of the second pattern is smaller than the size
of' the first pattern.

13. The display apparatus as claimed in claim 12, wherein
the controller performs the zoom in or the zoom out of the
content in stages in accordance with a ratio of the number of
points constituting the first pattern to the number of points
constituting the second pattern.

14. The display apparatus as claimed in claim 11, wherein
the controller moves a content area that belongs to the first
pattern to a center area of the display screen if the zoom in of
the content is performed.

15. The display apparatus as claimed in claim 10, wherein
the controller differently performs the zoom in or the zoom
out of the content that is displayed on the display screen based
on a direction of a third pattern if a third touch input related to
the third pattern that is in a form of a straight line is consecu-
tively sensed after the second touch input is performed.

16. The display apparatus as claimed in claim 15, wherein
the controller performs the zoom in of the content that is
displayed on the display screen if the direction of the third
pattern is directed to an outside direction of the second pat-
tern, and performs the zoom out of the content that is dis-
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played on the display screen if the direction of the third
pattern is directed to an inside direction of the second pattern.

17. The display apparatus as claimed in claim 16, wherein
the controller moves a content area that belongs to the first
pattern to a direction that corresponds to the direction of the
third pattern if the zoom in of the content is performed in
accordance with the direction of the third pattern.

18. The display apparatus as claimed in claim 10, wherein
the first and second patterns comprise a figure shape, and

the controller determines whether to perform the zoom in
or the zoom out based on whether the first and second
patterns are patterns in the same figure shape.

19. A method for controlling a display apparatus, compris-
ing:
displaying content on a display screen;

sensing a first touch input on the display screen;
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sensing a second touch input on the display screen that is
input within a predetermined time of the first touch
input;

determining a first pattern of the first touch input and a

second pattern of the second touch input; and

zooming in or zooming out of the content that is displayed

on the display screen based on the first pattern and the
second pattern.

20. The method for controlling a display apparatus as
claimed in claim 19, wherein the zooming in or zooming out
comprises:

comparing a size of the first pattern with a size of the

second pattern based on a number of points constituting
the first pattern and a number of points constituting the
second pattern; and

zooming in or zooming out of the displayed content based

on the comparing.
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